Abstract -Chromosome numbers of 13 Jurinea species, collected from different localities in Turkey, were determined for the first time. All the Jurinea species investigated were diploid with chromosome numbers counted as 2n = 34. The basic chromosome number of the genus was x = 17. In this study, polyploidy was determined in nine taxa of Jurinea. Polyploid cells were 2n = 4x = 68 and they were tetraploid. The mitotic metaphase plates were given all the taxa of Jurinea. The research has made contribution to the cytotaxonomic revision of the genus Jurinea in Turkey.
INTRODUCTION
The Asteraceae with its approximately 1,620 genera and more than 23,600 species is the largest family of flowering plants (StevenS 2001) . Asteraceae is widely distributed within diverse regions ranging from Southwest of US, Mexico, Southern Brazil, South Africa, Middle and Southwest Asia as well as Australia. South America is accepted to be phylogenetically the geographic origin of the family (Bremer 1994) .
Asteraceae is represented with the largest number of species in the Flora of Turkey with a total number of recorded species being 1209. From these species, 447 are endemic, with an endemism ratio of 37%. With a total number of 134 genera this family constitutes the second largest family of Turkish flora (DavıS et al. 1988; Özhatay and Kültür 2006) . Jurinea Cass. is one of the most important genera within Asteraceae and it comprises about 200 species in total (SuSanna et al. 2006) . Native distribution of Jurinea is specifically involving Central Asia, Iran, Turkey and the Mediterranean basin. Jurinea is located within the monophyletic tribe Cardueae which is constituted of five subtribes, namely, Carduinae, Centaureinae, Carlininae, Cardopatiinae Less., and Echinopinae. Jurinea is a genus located within the subtribe Carduinae (SuSanna et al. 2006) .
The genus Jurinea is represented with 18 species within Mediterranean and Irano-Turanian phytogeographic regions of Turkey. Five of these species are endemic to Turkey resulting in an endemism ratio of 27.8% (Danın and DavıS 1975; Dogan 2007; Dogan et al. 2007) . Jurinea taxa endemic to our country are; J. alpigena C.Koch, J. cadmea Boiss., J. pontica Hausskn. et Freyn ex Hausskn., J. brevicaulis Boiss., J. cataonica Boiss. et Hausskn. In the Flora of Turkey (Danın and DavıS 1975) , it is also denoted that within the genus Jurinea there are some species which are not endemic to Anatolia but are found rather rarely. These species are; J. eriobasis DC., J. kilaea Azn., J. mesopotamica Hand.-Mazz., J. ramulosa Boiss. & Hausskn., J. multiflora (L.) B. Fedtsch. and J. stoechadifolia DC. Some of these species, namely J. eriobasis, J. mesopotamica and J. multiflora, have been placed to the category of data deficient (DD) (eKım et al. 2000) . Additionally, J. stoechadifolia and J. cypria Boiss. were defined, by Duman and aytac (1999) and by rauS and evereSt (2002) respectively, as new records for Turkey.
Based on the studies of rana and Sharma (2000), J. dolomiaea was determined as a meChromosome numbers of species of the genus Jurinea Cass. (Asteraceae) in Turkey dicinal and aromatic plant species. Similarly J. macrocephala was described as an economically important species due to its potential usage in pharmaceutical industry (DoBrıyal et al. 1997 (DoBrıyal et al. ). negı et al. (2002 have also denoted that this species is equally important for the perfume and fragrance industries.
There are many karyological studies on the genus Jurinea as BaKSay (1956); Blanca & cueto (1992) Jee and Kachroo (1985); vogt and oBerprıeler (1993) .
Related to the genus Jurinea, there aren`t any cytological studies on the species of the Flora of Turkey. This is the first record on the somatic chromosome numbers of 13 species of the genus that are natively distributed in Turkey. For somatic chromosome numbers, root tips were obtained from seeds germinated for ten days on wet filter paper in petri dishes. Root tips were pretreated with α-monobromonaphthalene for 16 h at 4ºC, fixed in ethanol: glacial acetic acid (3:1) for 24 h and stored at 4ºC until use. Root tips were washed in distilled water to remove the fixative, hydrolysed in 1N HCl for 13 min at room temperature and stained in 2% aceto-orcein for 2 h. Permanent slides were made with the standard liquid nitrogen method; slides were dried for 24 h at room temperature and mounted in depex. Chromosome counts were made using Bs200Pro Image Analysis Software (martın et al. 2006) .
MATERIALS AND METHODS

Samples of the genus
RESULTS AND DISCUSSION
In the genus Jurinea, the chromosome number of all the species analysed were found as 2n = 34. Analyses were performed in the following species: J. consanguinea DC., J. alpigena C. Koch, (Fig. 3) . This is the first report on the chromosome number of the species. The species is endemic to Turkey. (Fig. 6) . This is the first report on the chromosome number of the species. This species is endemic to Turkey. Jurinea pulchella -Van: Yuzuncu Yil University campus, around the heating center, 1650 m, 05.08.2005, BD 1025; 2n = 34 (Fig. 7) . We report the first chromosomal counting data of the species. Jurinea cypria -Mersin: Mut, plateau of Kozlar, edge of Ayı stream, 1330 m, 30.08.2006, BD 1521; 2n = 34 (Fig. 8) . This is the first report on the chromosome number of the species. (Fig. 10) . We report the first, to our best knowledge, chromosomal counts of the species.
Jurinea ramulosa -Kahramanmaras: Ahirdagi, 1390 m, 37º37.057 ' N, 036º52.074 ' E, BD 1513; chromosome number as 2n = 34 (Fig. 11) . In our study we report the chromosome number of the species for the first time. Jurinea cataonica -Erzincan: Old Cayirli road, 10 km, slopes aside the road, 1750 m, 39º47.954 ' N, 039º30.343 ' E, 07.08.2005 ' E, 07.08. , BD 1029 ; chromosome numbers were determined as 2n = 34 (Fig. 12) . This is the first report on the chromosome number of the species. This species is endemic to Turkey. E, 21.08.2006 E, 21.08. , BD 1516 2n = 34 (Fig. 13 ). This study presents the first report on the chromosome number of the species. This species is endemic to Turkey.
In this study, the chromosome numbers of the natively distributed 13 species of the genus Jurinea were all determined as 2n = 34. The chromosomal numbers were remarkably consistent among the species studied. Our data confirmed the chromosomal counts for J. mollis (KochJarova 1990) and they are the first reports for the remaining species studied. Chromosomal counting was not possible for the species J. kileae, J. brevicaulis and J. stoechadifolia due to the fact that we were unable to germinate the achenes of these species. Four of the species studied are endemic to Anatolia (J. alpigena, J. cadmea, J. pontica and J. cataonica) .
Although it was rare, during our cytogenetic analyses few cells revealed polyploidy in some of our preparates. This study has clearly indicated that the chromosomal counting is not a parameter that can be used in differentiation of the Jurinea species. Beside the chromosomal numbers, chromosomal morphologies should also be studied. However, the somatic chromosomes of the Jurinea species are very small and it is difficult to determine the exact positions of the centromer. Hence, it was not possible to determine the precise chromosomal morphologies.
In the present study, all the Jurinea species studied were determined to be comprised of a basic chromosome number of x = 17. However, in nine of the species tetraploidy was evidenced with 2n = 4x = 68. Tetraploid cells were determined in the same preparates where diploid chromosomes were counted.
In general, Jurinea presents low level of variation in chromosome number, with 2n = 34 in most of the species. Some species of Jurinea are disploids, with 2n = 24, 30, 32, 35, 36 and 58 (Missouri Botanical Garden, http://mobot. mobot.org/W3T/Search/ipcn.html and Index to Chromosome Numbers in the Asteraceae, http:// www-asteraceae.cla.kobe-u.ac.jp/index. html). In all the 13 Jurinea species collected from the natural Flora of Turkey cytological studies revealed an even number of chromosomes (2n = 34).
According to literature survey, all the cytological studies on Jurinea are related to the chromosomal counts. Overall available data on these previous studies were given in Table 1 . No study was found on the karyotypic evaluation in the genus Jurinea.
From the Jurinea species that are naturally grown in Turkey, only J. mollis was previously studied by different research groups and its somatic chromosome number was reported as 2n = 30, 34, 35 and 36 (Missouri Botanical Garden, http ://mobot.mobot.org/W3T/Search/ipcn. html and Index to Chromosome Numbers in the Asteraceae, http://www-asteraceae.cla.kobe-u.ac.jp/ index.html). In accordance with the literature, our study also revealed the chromosome number of this species as 2n = 34.
In the present study, somatic chromosome numbers of 13 Jurinea species from the family of Asteraceae were determined for the first time. We believe this study will play a positive role to enlighten this taxonomically complex genus with morphologically unsolved problems.
